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Mpwn pa3paboTke paboueit NporpaMmMbl y4e6HON AUCUUNANHBI B OCHOBY MOMOXEHbI:

1) ®rOC BO no HanpaBfeHWO NOAroToBKKM (cneymwanbHocTn) 31.05.03 CTomartonorus,
yTBEPXAEHHbIA MUHUCTEPCTBOM 06pa3oBaHms 1 Haykn PP «09» thespans 2016 r. Ne 96

2) Yu4ebHbIM nnaH Mo cneumansHocTn 31.05.03 CTOMaTONOrUSA, YTBEPXAEHHbIA YUeHbIM
coseToM ®I'BOY BO TIMY MwuH3gpaBa Poccun «22» mapta 2019r., MNMpoTtokon Ne 4

Pabouyasa nporpamMMa Yy4ebGHOW AucuunavMHbl 0fobpeHa Ha 3acefjaHuy Kadedpbl o6ulel
6rnonornyeckon xummm ot «15» mas 2018r. MpoTokon Ne 8

(MBaHoBa H.C.)

3aBegytowmin Katheapoi
noanucb 0l7[e)

Paboyas nporpamma y4yebHoW auvcumnanHel ogobpeHa YMC no cneyuwanbHocty 31.05.03
Ctomartonorus ot « 22» mad 2019 r. Mpotokon Ne4/18-19

Mpepcesatens YMC (MepsoB HO.HO.)

ol7[e]
Pa3paboTumku:
3aB. Kaeapoi obLuen n
610N0rNYECKON XMMUK, [OLEHT WBaHoBa H.C.
(3aHMMaemast JO/MKHOCTb) (moanuce) (MHWMUMansl, amunns)



2. BBOJHAA YACTbH

2.1. Henb 1 327244 0OCBOEHUS TUCITUILITHHDI

IJenv ocBoeHust y4ueOHOW IUCHUIUIMHBI XUMUS COCTOUT B OBJIQACHUH CHCTEMHBIMU
3HAHUSIMH O XUMHKO-OMOJIOTUYECKOM CYIHOCTH MPOLECCOB, MPOUCXOASIINX B OpraHu3Me peOeHKa U
MOAPOCTKA HA KJIETOYHOM U MOJIEKYJIIPHOM YPOBHSIX C YYAaCTUEM OPTraHUYECKUX U HEOPTraHUYECKUX
BEIECTB, a TAKXK€ YMEHUH BBIMNOJHATh PACUETHI TAPAMETPOB STHX TPOIECCOB, UCTIONB3Ys (PU3UKO-
XUMUYECKUA U MATEMAaTUUECKUI anmapar.

HpI/I 3TOM 3a0d4aAMHU JAUCIHTUIIIINHBI ABJIAKOTCA:

- oOy4yeHHe CTyOEHTOB YMEHHIO BBbIABJISATh 3aKOHOMEPHOCTH TPOTEKAHUS XHUMHKO-
OMONIOTMYECKUX TIPOLIECCOB C TOYKHM 3PEHUs] MX KOHKYPEHLHH, BO3HHMKAWOIEH B pe3yibTaTe
COBMELIEHUs] PABHOBECUN PA3HOIO TUIIA,

- o0y4yeHHe CTYIEHTOB YMEHHIO BBIABJIATh CBOWCTBA BEIIECTB OPTaHUYECKOW U
HEOPTaHUYECKOW TPUPOIBI, OMPECSNSIONNe OCOOEHHOCTU WX TOBENEHUS M B3aUMOCBSI3b B
XUMHYECKUX PEAKLUAX U MPOLECCax KU3HEAEATEIbHOCTH,

- obydeHue CTyEHTOB BBIOOPY ONTHUMAJbHBIX (DU3UKO-XUMHUYECKUX METOIOB aHA/N3a B
MeOUITUHE,

- (opmupoBaHue y CTYAEHTOB NPAKTHYECKUX YMEHHH TIMOCTAHOBKH U BBIOJHEHUS

SKCTIIEPUMEHTANIbHOM paboThI ¢ MOCIENYIOIeH MaTeMaTH4eckoi 00paboTKOM MOTyYeHHBIX JaHHbIX,

- O3HAKOMJICHHE CTY[IEHTOB C MpaBHiaMu Oe30macHoi paboThl B XMMUUECKOH J1ab0paTopun
U OCYINECTBJICHHEM KOHTPOJIS 3a COONMIOZCHHEM M 00eCIeueHHEeM 3KOJOTHYECKOH 0e30MacHOCTH
npu paboTe ¢ peakTHBAMU,

- (hopMHUpOBaHKE y CTYJIEHTOB HABBIKOB M3YYEHUSI HAYIHON XUMHUYECKOH JIUTEPATYPHI.

2.2. Mecto yueoHoii nucuunannbl B crpykrype OIIOII ynusepcurera

2.2.1. YVuebnas mucuurmnHa b1.b.7 Xumus otHocutcs k 0a30BOH 4WacTu y4eOHOro IiaHa IO
cnenuaigpbHoCcTH 31.05.03 CTOoMAaTO/I0THA.

2.2.2. OcHOBHBIE 3HAHUS, HEOOXOAUMBIE 111 U3YUSHHSI JUCLUIUTUHBL, (POPMHUPYIOTCA:

- Ha OCHOBE NPEEMCTBEHHOCTH 3HAHMH M YMEHHH, MOJYYEHHBIX MPHU H3YYEHHU Kypca XUMUH,
¢$u3nku, MaTeMaTuku U Ouooruu 001eo0dpa3oBaTENbHBIX YUEOHBIX 3aBEICHUH.



2.3. TpeGoBaHus K pe3yJabTaTAM OCBOEHHS Y4eOHOI AUCHUNIHHbBI

2.3.2. U3y4eHue yueOHON AMCHMIUIMHBI HAIIPABJIEHO HAa (opMupoBaHue y cTyaeHTOB odmenpodeccrnoHanbHbix koMmnereHmi (OI1K):

Homep/ B pesyabTare m3ydenus y4e0HOl INCHNTTHHLI 00Y1AI0IMHECs] JOJLKHbI:
Ne/m | mHAEKC Coaep:xanne
| KoMmner KOMIICTCHIMH 3narn Ymern Baaners OnenounbIe CPeACTRA
CHINH
1 2 3 4 5 6 7
1. | OIIK-7 | I'oroBHOCTB K - crocoObI BBIPAKEHUS - TIOJI30BATHCA - 6a30BBIMH BOIIPOCHI,

HCTIOJIb30BAHHIO KOHIICHTPALIUH BELIECTB B ($U3NIECKIM, XUMHUYECKUM | TEXHOJOTHSIMU OTYET IO
OCHOBHBIX (hU3UKO- pacTBOpax, CrocoObl 1 OMOJIOTHYECKUM MpeodpasoBaHus | aGopaTOpHOL
XUMHYECKHX, NPUTOTOBJICHHSI PACTBOPOB 00opynoBaHueEM,; uHpOpMaLUH: paboTe, pacueTHO-
MaTeMaTHYECKUX U 3alaHHON KOHLIEHTPALIHH, - IPOM3BOANTH PAcUéThl o | TEKCTOBEIE, rpaduueckue paGoThl
MHBIX - (PU3UKO-XUMUYECKHE METO/BI pesynbTaTtam TabIHIHbIC TECTHI,
CCTECTBCHHOHAYHHBIX | aHanusa B MeMUMHE SKCNEPUMEHTA, MPOBOAUTL | PEAAKTOPBI, CHUTYaLMOHHBIE
TOHATHH 1 METONIOB | (THTpUMETPUYECKHUH, 3JIEMEHTAPHYIO TIONCK B CETH 3a7a41, KOHTPOJIbHASL
IIpH pEHICHUN 3IEKTPOXUMHUECKUH, CTaTUCTHYECKYIO Wureprer, pabota ¢
MPOdECCHOHANBHBIX xpomarorpauueckuii, 00paboTky - TIOHSTHEM cobece10oBaHuEM,
3anat BHUCKO3UMETPHUECKUIN); JKCIIEPUMEHTAIIBHBIX OTpaHUYEHUS B pedepar, noxnan

- CBOMCTBA BOJBI U BOOHBIX MaHHBIX, AOCTOBEPHOCTH U

PacTBOPOB, - IPOTHO3UPOBATH crietubuky

- OCHOBHBIE THITbI XUMHUUYECKHUX HallpaBJICHUE 1 PE3YJIbTAT Hamboee 1acTo

paBHOBECHI (IIPOTOIIUTHYECKHE, (H3HKO-XUMITIECKHX BCTPEUAIOHINXCA

reTepOreHHbIE, MPOLIECCOB M XHMIYeCKHx | TA00PaTOpHBIX

JUTaHI000MEHHBIE, NpeBpaICHU TECTOB.

OKHCIIUTENBHO OHMOIOrYEeCKH BaYKHBIX

BOCCTAHOBUTEINIbHBIC) B
npoLeccax XKU3HEAEATebHOCTH,

- MEXaHU3M AercTBus OydepHbIx
CHCTEM OpraHu3Ma, ux
B3aUMOCBSI3b H POJIb B

NoAAep )KaHUU KHCIIOTHO-
OCHOBHOTO COCTOSIHUSI

BEIIECTB;

- BBITIOJTHSITD
TEPMOXUMUYECKHE
pacuéThl, HEOOXOUMBIE
IUTSL COCTaBJICHUS
SHEPTOMEHIO, JJIsI
U3YYEHUS OCHOB




OpraHu3Ma,

- POJIb KOJUTOUAHBIX
MOBEPXHOCTHO-aKTHBHBIX
BEILECTB B YCBOCHUU U MEPEHOCE
MAJIOTIOJISIPHBIX BELIECTB B
JKMBOM OpPTaHU3ME,

- CTPOEHUE U XUMHUYECKHE
CBOICTBa OCHOBHBIX KJIACCOB
OMOJIOTUYECKH BaKHBIX
OPraHUYEeCKUX COCIUHECHUN,

- pOJIb OMOTEHHBIX DJIEMEHTOB U
UX COeOUHEHHH B JKUBBIX
OpraHu3Max B MEIUIIMHCKOMN
MPaKTHKE,

- IIpaBUJia TCXHUKN
6e30macHOCTH U paboOTHI B
(1)I/I?>I/ILIGCKI/IXj XUMHWYCCKUX
naboparopusix ¢ peakTUBAMU U
npubopamu.

PalvOHAJIBHOIO IMTAHUS,

- Kaccu(puUIpOBaThH
XUMUYECKUE COSMHEHMUS,
OCHOBBIBASICh Ha UX
CTPYKTYPHBIX (hOpMyJiax;

- MOJTB30BATHCS
HoMmeHknatypoil IUPAC
IJIs COCTABJICHUSI Ha3BaHU M
o opmysiaM TUIMTUIHBIX
NpeacTaBuTeNEH
OMOJIOTUYECKHU BaKHBIX
BEIIECTB U JICKAPCTBEHHBIX
Mpenaparos;

- MOJTB30BATHCS YUEOHOM,
Hay4HOH, HAy4YHO-
MONYJIIPHOMN IUTEPATYpOH,
ceTbto MHTEpHET 111
podeCCHOHANTbHOM
NEeSITEIbHOCTH.




2.4. XapaKTepucTrKa NpoteccnoHanbHoi essTeNlbHOCTU BbIMYCKHUKA

2.4.1. O6nacTb NpoecCcMOoHaNbHOW [AesTeNbHOCTU, OCBOMBLLUMX MNPOrpammy Mo CheymanbHOCTH
31.05.03 Ctomartonorus

O6nacTb npoeccnoHanbHON aesTenbHOCTU BbiNnyckHMKoB OMOM BO no cneyuansHOCTH
31.05.03 Ctomaronorus ceasaHa ¢ NpoMeccnoHanbHbIM CTaHAAPTOM
Csasb OINOM BO ¢ npodeccnoHanbHbIM CTaH4APTOM

HanpasneHune HavmeHoBaHWe BbIGpaHHOIO

YpoBeHb
NoAroToBKu/ npoeccroHanbHOro cTaHgapTa
KBanMukaumm
cneuunanbHoCTb
31.05.03 7 02.005 Bpau-ctomatonor, 10.05.2016 Ne227H
CrtomaTonorus

2.4.2. O6beKTbI NPOGeccroHaNbHON AesATeNbHOCTU BbIMYCKHUKOB,
- (husmyeckme nuua (ganee - NaUMEHTbI);
- HacefeHue.

2.4.3 3agaum npohecCMoHanbHOW AesTeNbHOCTU BbIMYCKHNKOB

- (hOpMUPOBaHME Yy HaCeNeHus, MaluMeHTOB M YNIEHOB WX Cemeld MOTUBALMW, HanpaBfeHHON Ha
COXpaHeHWe 1 YKPern/eHne CBOEro 3[10p0Bbs 1 3[10P0BbS OKPYXKAOLLMX;

- aHa/IM3 Hay4HOW NMTepaTypbl U OhULMaNbHBIX CTaTUCTUUYECKMX 0630POB, y4acTue B NPOBeAeHNN
CTaTUCTMYECKOrO aHanm3a 1 Ny61mMyHoe NpeacTaBneHne NoyUYeHHbIX pPe3ynbTaToB.

2.4.4. Bupbl NpoecCMOHaIbHOW LeaTeNlbHOCTM, Ha OCHOBE (hOPMUPYEMbIX MPU peannsauum
ancumnanHel (MOAyNns) KOMMNEeTeHUWIA:

1 MeauLMHCKas;,

2. Hay4HO-UccnefoBaTeNbCKas.

3. OCHOBHAA HACTb

3.1. O6beM yHebHOW AUCLUNINHBI U BULbI y4e6HON paboThbl

5 CewmecTp
Bug yuebHon paboTbl qgggg Ne 1
yacos
1 2 3
AyONTOpPHbIE 3aHATUA (BCEr0), B TOM YmChe: 72 72
Nexuyun () 20 20
MpakTunyeckue 3aHatus (M3) 52 52

CemuHapsbl (C) - -



NabopaTopHble paboTsl (J1P)

CamocToaTenbHasa pabota ctygeHTa (CPC), B TOM
yucne:

MMoAroToBKa K NnpoMe>KyTo4yHomy KoHTponto (MIMK)
MoAroToBKa K KOHTpOonbHbIM paboTam (MKP)
MoaroToBka K Tekywemy KoHTpono (MTK)
MogroToskapedepaTa (MP)

MogroToska K 3aHaTuam (IM3)

Bug npomexyTouHol aTTecTaymm

NTOrO: O6ulas Hac.
TPY/A0EMKOCTb 3ET

3aueT
108

3a4éT
108



3.2.1 Pa3nensl yueOHON TUCIUILIMHBI 1 KOMIIETEHLIUH, KOTOPBIE JOJKHBI OBITH OCBOEHBI ITPH UX U3yUEHUH

Ne
Ne/m HaumenoBanmue pasjesia
KOMIIETEHI] . Coaep:xanne pa3neia B IMIAKTHYCCKUX ¢IHHANAX (TEMbI Pa3/IeJIoB)
11 _— y‘leﬁHOI/I JAUCHUIIJINHbI
1 2 3 4
1. | OIIK-7 |Moayap 1: OcHOBHbIE THIIBI XHMHUYECKHX PeaKLHii U MPoueccoB B (yHKUHOHHPOBAHHH KHBBIX CHCTEM.
1. Ilporonutuueckue IIpoToHHas Teopus KHUCIOT M OCHOBaHUN. JnekTpoHHas Teopust JIptouca. KoOHCTaHTBI KHUCIOTHOCTH H
paBHOBECHsI U MTPOLIECCHL. | OCHOBHOCTH, CBSI3b MEXKAY KOHCTAHTOI KUCIOTHOCTU U OCHOBHOCTH B COMNPSKEHHOM MPOTOIUTUUYECKOI nape,
[eTeporeHHbIe o0mmasi KOHCTaHTa COBMEINEHHOTO MPOTOJUTHYECKOTO paBHOBecus. MoHHOe mpousBenenue Bomel, pH
paBHOBECHS U TpoLieccsl | PACTBOPOB. I'MIpOJH3 CoNel; CTeneHb U KOHCTaHTa ruponusa. KuejaoTHocTs xenyounoro coka. Poms pH B
B PacTBOpPAx OMONIOrNYEeCKHX JKUAKOCTSIX OPraHUu3Ma.
3JIEKTPOJIUTOB. Koncranra pactBopumocTu. OOmas KOHCTaHTa COBMEIIEHHOTO T'€TEPOr€HHOTO paBHOBECHS. Y CIOBHS
oOpa3oBaHusi U pacTBOpeHus: ocangka. SsneHune uzomoppusma. IIpuMeHeHHE peakuun OCaXKIEHUS B
KJIMHUYECKOM aHaJIM3€e, B aHAIN3e (papMIpenapaTos.
2. bydepnseie pactBoprl. | [lonsitne OydepHsix pactBopoB. Kiaccupukaums KHCIOTHO-OCHOBHBIX Oy(epHBIX CHCTEM, MeEXaHU3M
OydepHoro neiicteus. 3oHa OydepHoro neiicteust u OydepHas émkxoctb. Pacuér pH OydepHbIX pacTBOpPOB.
Bydepnbie cucrembl kposu. IIoHATHE O KUCIIOTHO-OCHOBHOM COCTOSIHUM OPTaHH3Ma.
3. Peakuun Koopounanuonnass teopuss Bepnepa. Ilpupona XuMMHYECKONW CBSI3M B KOMIUIEKCHBIX COEJUHEHMSX.
Komruiekcoodpasosanus. | Knaccudukanms xoMImiekcHbIX coenuHeHnid. HoMeHKaTypa KOMIUIEKCHBIX coenuHeHud. [lomuneHTaTHbIe
nurasabl. XenatupoBanue. CTpoeHne reMoriobnna, Xyuopoduiia. YCTOHUNBOCTD KOMIUIEKCHBIX COSTHMHEHHI
B pactBopax. KoHCTaHTa HECTOHWKOCTH KOMILIEKCa. TOKCHYECKOe NEeUCTBUE COJIEH TSKENBIX METaJUIOB.
AHTHIIOTBL
4. OKUCIUTENbHO- OKMCIUTENbHO-BOCCTAHOBUTENbHBIE ~ paBHOBeCHs.  MexaHW3M  BO3HUKHOBEHHUS  peIOKC-TIOTEHIMana.
BOCCTAHOBUTEJIbHBIC VYpasnenue HepHcra-Ilerepca. CpaBHuTeNnbHas cuila OKUCIUTeNel U BoccTaHoBuTenel. IIpornozuposanue
paBHOBECHsI U MPOLIECCHL. | HANpaBJIEHUs PENOKC-PaBHOBECHM IO BeJIMYMHAM pelnokc-noTreHuuansoB u 3HadeHutro JJIC. Koncranra
penokc-paBHoBecHs U €€ cBs3b ¢ D/ C. [loTeHumomeTpusi.
2. | OIIK -7 | Moayasp 2: DyieMeHTbl XHMH4Y€CKOi TEPMOAHHAMHUKH. JJIeMeHTbl XHMHYECKOil KHHETHKH.

5. OCHOBHBIE ITOHSTHS
tepmoauHamuku. Ilepsoe

[Ipenver u MeTOABI XMMUYECKOH TEPMOAMHAMUKH. B3anMoCBs3b Mexay mporeccaMu 0OMeHa BEIECTBOM U
SHEpruei B opraHuzMe. XuMHIecKas OMO3HEpreTHKa.




OIIK -7

Y BTOpOE Havaja
TCPMOAUHAMUKH.

6. OCHOBHBIE TTOHATHS
XUMUYECKOU KUHETUKH.
Knaccuduxkammst
peaKkLuil B KHHETHKE.

Moayan 3. IloBepxHOCTH

OCHOBHBIE TTOHSATHS TECPMOANHAMUKH. HuTeHCcUBHBIE U 3KCTEHCHUBHBIE napamMeTphbl. CDYHKL[I/UI COCTOAHUA.
BryTpennss sHeprus. Pabora m temora — nBe GopMbl mepenaum >Hepruu. THUIBI TEPMOIMHAMHUYECKHX
cucTteM (M30JUPOBAHHBIE, OTKPBITHIE, 3aKPbIThie). THUITBI TEPMOAMHAMUYECKUX MPOLIECCOB (M30TEPMHUYECKHE,
u3zobapHbie). CTaHmapTHOE COCTOSIHUE,

HepBoe Ha4ajl0 TCPMOAUHAMHKHU. OHTAJBIIHS. CTaHI[apTHbIe OHTAaJIbIINN o6pa3013aH1/151 U CropaHuda BEIICCTBA.
CranpaptHas sHTaNbNNA peakuuii. 3akoH ['ecca. [IpumeHeHne nepBoro Havajga Kk OMOCHCTEMAM.

Bropoe nauwano tepmonunamuku. OOpatumble U HeoOpaTHMble Mpouecchl. JHTponus. JHeprus 1 'nGdca.
[IporHo3upoBaHue HANMPABIEHHUSI CAMONPON3BOJIBHO MPOTEKAOIINX MPOIIECCOB B U30JIMPOBAHHON U 3aKPBITOM
CHCTEMAax; POJIb SHTAJBIIUHHOIO M SHTPONMUHHOTO (PakTopoB. TepMOTMHAMHYECKHE YCIOBHS PaBHOBECHS.
Crannaprabie sHepruu [ 160ca oOpa3oBaHus 1 OMOJOTHYECKOTO OKUCIeHUs BelnecTBa. CTaHIapTHAS SHEPTHUS
I'nb66ca peakumu. Ilpumepsl HK33PrOHMYECKUX M SHASPTOHUYECKHUX MPOLIECCOB, MPOTEKAIINX B OpPraHU3ME.
[TpuHIUIT SHEPTETHYECKOTO COTPSIKEHHS.

Xumuueckoe paBHoBecue. OOparnmMble U HEOOpaTUMBbIE peakUUU. TepMOIUHAMUYECKHE YCIOBHS PABHOBECHS
B M30JINPOBAHHBIX M 3aKPBITBIX cUCTeMax. KOHCTaHTa XMMHMYECKOrO paBHOBECHs. Y PaBHEHUE HU30TEPMbI U
n300apbl XUMHUYECKON PEaKLIUH.

IIpenMeT u OCHOBHBIE NMOHATHS XMUMHYECKOW KUHETHUKH. XMMHMUYECKas KMHETHKA KaK OCHOBA IJISl U3YYEHMs
CKOpOCTEHl M MEXaHU3MOB OHMOXMMHYECKHX TmporeccoB. CKOpPOCTb CpenHss, HWCTHHHAS CKOPOCTb.
Knaccudukamms peakuuii B KHHETHKE. TOMOI€HHBIC, T'€TE€POr€HHBbIC, NPOCTbIE M CIOXHBIE PEAKIIUU.
MoOneKyIsIpHOCTD SJIEMEHTAPHOIO aKTa PEAKIIHN.

Kuneruueckue ypasHenus. Ilopsinok peakuuu. Ilepuon nonynpespatieHusi. 3aBUCUMOCTb CKOPOCTH PeaKLUU
OT KoHUeHTpauuu. KuHeTnueckue ypaBHEHUS peakUuil HYJEBOTrO, MEpPBOro, BTOPOrO MOPSAKOB.
DKCrepUMeHTaIbHbIE METOABI ONpEAeNIeHUs] CKOPOCTH U KOHCTAHTBI CKOPOCTH PEeaKLUi.

3aBHCUMOCTb CKOPOCTH PEAKIMH OT TeMIepatyprl. TemneparypHbiil KO3QPHUIHEHT CKOPOCTH PEAKLIUU U €T0
0ocoOeHHOCTH ISl OMOXMMHMYECKHX TmponeccoB. IIoHATHE O TEOpHM AaKTUBHBIX COYAAPEHHNA. DHEpPTHs
aKTUBAIMKM. YpaBHEHHE AppeHuyca, poib crepuyeckoro ¢akropa. lloHsATHE O TEOpUH NEPEXOIHOrO
COCTOSIHUS.

Karanu3. 'OMOreHHBIi M TeTepPOreHHBbIH KaTajiu3. JHEPreTUYeCKUd MpOoQpHIb KaTaJUTUYECKOH pPEaKLIHH.
Oco0eHHOCTH KaTaTUTHYECKOH akTUBHOCTU (hepMeHTOB. Y paBHeHHe Muxasirca-MeHTEeH U ero aHaJIH3.

ble siBjeHus. Axcopouus. Kosnonansie pacteopsol. Boicokomosieky/IsipHbIe COeIHHEHHSI.

7. DU3UKO-XUMHUSA
MOBEPXHOCTHBIX SIBJICHUI
B (DYHKIIMOHHPOBAHUH

AncopOLoHHBIE paBHOBECHS W MPOLIECCHl HAa MOABIIKHBIX IpaHULIAx paszena ¢a3. [loBepxXxHOCTHAsI SHEPTHs
I'nb6ca m mnoBepxHOCTHOE HaTsmKeHHe. AncopOoust. YpasHeHue InO6ca. IToBepXHOCTHO-aKTHUBHBIE U
NOBEPXHOCTHO-WHAKTHBHBIE BelecTBa. M3MeHeHHe MOBEPXHOCTHOH AKTHBHOCTH B TOMOJIOTHUECKHX psAax

9




JKHUBBIX CUCTEM.

(npaBusio Tpay0e-/Irokio). Uzorepma ancopbumu. OpueHTalus MOJIEKYJT B TTIOBEPXHOCTHOM CJIO€ U CTPYKTypa
O6nomemOpaH.

AncopOUMOHHBIE PAaBHOBECHUsS HAa HEMOABIDKHBIX TpaHUIax pasznena (a3, Dusmueckas ancopOuus wu
xeMocopOuums. AncopOuust u3 pactBopoB. YpaBHeHue JleHrmropa. 3aBHCUMOCTb BEJIMYHHBI aCOPOIUU OT
pa3auuHbx (pakrtopoB. IlpaBuio BelpaBHUBaHHUS moJsipHOCTeH. M3buparenbHas ancopOmnus. 3HaYeHHE
anIcCOpOLIMOHHBIX MPOIIECCOB B KU3HENEATENbHOCTH. PU3UKO-XUMUYECKHE OCHOBBI aICOPOLIMOHHON Teparnum,
reMocopOInH, MPUMEHEHNE B MEUIITHE HOHUTOB. XpoMaTtorpadus.

8. ®U3UKO-XUMUS
IUCTIEPCHBIX CUCTEM B
(YHKIIUOHHPOBAHUH
JKUBBIX CUCTEM.

Knaccuukanmsi AUCHIEPCHBIX CHCTEM IO CTEMEeHW IUCIIEPCHOCTH W arperaTHOMy COCTOSIHUIO, TIO CHJIe
MEKMOJIEKYJIIPHOTO B3aUMOMAEWCTBUS MEXIy naucrnepcHod (asoit m aumcrnepcuonHoi cpenoit. Ilpupona
KOJUIOMJHOTO cocTosiHuA. llonmyueHue u  cBOMNCTBA JUCHEPCHBIX cucTeM. Jluanus, 3IeKTpoauaus,
ynbrpadpunbsrpanyst. PUIUKO-XMMHYECKHE TNPUHUUINBI  (DYHKIMOHMPOBAHUS  HCKYCCTBEHHOH  IMOYKH.
DNEeKTPOKMHETHIECKHE CBOMCTBA. 3JIEKTPOGOpe3 M 3JIEKTPOOCMOC, MOTEHLHANT TEYEHHUS U TOTEHIHAT
cequMeHTauuu. CTpoeHHE ABOMHOTO 3JIGKTPUYECKOTO CJIOSl. DJEKTPOKMHETUYECKHH TOTEHLHAl U €ro
3aBUCUMOCTD OT PA3JIMYHBIX (PAKTOPOB.

VYcroiunBocTh AucHepcHbIXx cucteM. CenaMMEHTALlMOHHAasT W arperaTuBHas YCTOMYMBOCTb JIMO30JIEH.
@akTophl, BIMAIOIINE HAa YCTOMYMBOCTH Juo3oied. Koarymsauusa. [lopor xoaryasauuu v ero omnpeaeseHue.
IIpasuno yneue-I'apau; sineHue npusbikaHus. B3anMHuas koarynsanus. IIoHATHE O COBPEMEHHBIX TEOPHUSIX
koaryssiuun. KonnmonnHas 3amura u nentusanus. Kommonnaeie ITAB; Ononornuecku BakHbIe KOJUIOHIHBIE
ITAB (MbuU1a, JeTEepreHThl, KeYHble KUCIOThI). Murnemioodpa3zoBanue B pactBopax ITAB. Ompenenenue
KPUTHYECKOH KOHLIEHTPALNH MULIEIUIO00pa3oBaHus. JIMTOCOMBI.

9. buonoruuecku
AKTHBHBIE
BBICOKOMOJICKYJIIPHBIE
BelecTBa (CTPOSHHE,
CBOICTBA, y4aCTHE B
(YHKIMOHUPOBAHUHT
JKUBBIX CUCTEM).

[onumepsr. IToHsATHE O MONMMMeEpax MEAUIMHCKOro Ha3HaueHus. CoticTBa pactBopoB BMC. OcobeHHocTH
pactBopenust BMC kak cnenctsue ux cTpyktypsl. @opma Makpomosiekysl. Mexanu3M HaOyXaHus 1
pactBopenust BMC. 3aBucuMocTh BeTMUMHbBI HAOYXaHUs OT pa3n4yHbIX (aKTOPOB. AHOMAJIbHAS BA3KOCTh
pactsopoB BMC. Ypasuenue llltayaunrepa. BsS3kocTs KpOBHU U APYTHX OUOIIOTHUECKUX KUIKOCTEH.
OcMmoTtndeckoe faBiIeHue pacTBOpoB OnonoaumMepos. [lommanexrponutsl. M303mekTpryeckas TOUKa U METOABI
e¢ onpenenenus. MemOpanHoe pasHoBecue [lonHaHa. OHKOTHYECKOE JaBJI€HHE TIA3Mbl H CBIBOPOTKH KPOBH.

VY cToiunBOCTb pacTBOPOB OHononumepos. BricannBanne 6nononumepos us pactsopa. Koanepsamnus u eé
poJb B OMOJIOrHYECKNX cHCTeMax. 3acTtynHeBaHue pactBopoB BMC. CBoiicTBa CTyaHeH: CHHEPE3UC U
THKCOTPOITHS.

OIIK -7

Mopnyas 4. Opranuyecka

A XUMHUA.

9. Knaccudukarus

Knaccmbnxaum{ OpPTaHHUYIECCKUX peaKLII/Iﬁ MO0 KOJMYECCTBY MCXOAHBIX M KOHCYHBIX BCHICCTB, IO XapaKTEpy

peareHToB. CONpsKEHHBIE COSAUHEHUS: TUIIBI CONPSKEHMs], TPUMeEPbI OTKPBITHIX U 3aKPbIThIX CONPSIKEHHBIX
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OPraHUYECKHUX PEaKLUM.

ComnpsixkéHHble U
apoOMaTUYECKHe
COCAMHEHUSI.

cUCTEM. APOMAaTHYHOCTb COCTUHEHUI.

B MOJIEKYJIax
OMOJIOrMYECKH aKTHBHBIX
noyureTepodyHKIUOHAI
bHBIX U

BBICOKOMOJIEKY JIAPHBIX
OpPraHUYECKUX
COeTUHEHMH.

COeqUHEeHUI.

10. B3aumMHoe BiusiHUE B3auMHOe BiIHsSHHE aTOMOB B MOJEKYJIE.
(YHKIIUOHABHBIX TPYIIT | DJIEKTPOAOHOPHBIE U 3JIEKTPOAKLENTOPHBIC 3aMECTHTENIM, HUX BIIMSHUE HA PEAKLHUOHHYIO CIOCOOHOCTH

OnexTpoHHble 3(PQPEeKTh. HWHAYKTUBHBIA U ME30MEPHBIIL.

3.2.2. Pazaeibl yueOHOH AUCHHUIINHDBI, BUABI YU4eOHOIl JesiTeIbHOCTH H (JOPMbI KOHTPOJISA

Buanb1 yueOHoil AeATeILHOCTH, BRIIOYASA

Ne/ ciﬁe Hamvenosanne paszena yae0noii CAMOCTOSITEILHYIO Pa0OTY CTY/IEHTOB (DOPMbI TEKYIIEr0 KOHTDOIS YCHEBAEMOCTH
I crpa JUCLHUILINHBI (B "acax)
JI JIP m3 CPC BCEro
1 2 3 4 5 6 7 8 9
1. 1 Moayas 1 7 16 9 32 cobeceoBaHue, pelIeHIE CUTYalIMOHHBIX 3a/1a4,
OcHoBHBIE THIIBI XUMHYECKHX TECTHPOBaHUE, OTUET 1o JabopaTopHoi paboTe,
peaxkuui U NpoueccoB B KOHTpOJbHAsE paboTa mo moayiito Nel ¢ cobecenoBanueM
(GYHKUHOHHUPOBAHHUH KHBBIX pedepar, noknar;
CHCTEM
2 1 Moayasb 2 4 12 7 23 cobeceoBaHue, pelIeHe CUTYAlMOHHBIX 3a/1a4,
DJieMeHTbl XUMHYeCKOM TECTHPOBaHUE, OTUET 10 JabopaTopHoi padoTe,
TEPMOIMHAMHKH, )JI€MEHTbI KOHTpOJIbHAsE paboTa mo moayiito Ne2 ¢ cobecenoBaHueM
XUMHUYECKOH KHHETHKH pedepar, noknan;
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Moayab 3 7 16 10 33 cobecenoBaHue, pelIeHe CUTYAlMOHHBIX 3a/1a4,

IloBepxHOCTHBIE SIBJICHHS. TECTHPOBaHUE, OTUET 1o JabopaTopHoi padoTe,

Ancopounsi. Konnougnbie KOHTpOJIbHAsE paboTa mo moayiiro Ne3 ¢ cobecenoBaHueM

PACTBOPBI. pedepar, noknan;

BbicokoMoJieRyisipHBIe

COCANMHCHUSA

Moayas 4 2 8 10 20 cobecenoBaHue, pelIeHe CUTYAlMOHHBIX 3a/1a4,

Opranuyeckass Xumust TECTHPOBaHUE, OTUET 1o JabopaTopHoi padoTe,
KOHTpOJIbHas padoTa o Mmoaymo Ned ¢ codecenoBannem
pedepart, noknan;

Hroro 20 52 36 108
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3.2.3. Has3Banue TeM JeKUMH U KOJIUYECTBO YaCOB IO CEMECTpaM M3Y4EHUs yueOHOH
JUCLUTIINHBI

No/mn Ha3panue Tem Jekuui y4eOHO JHCHHUIIHHBI Yacel
1 2 3
1 cemecTp

1 IIpoTonutnueckas TeOpust KUCIOT U OCHOBaHUM. [Iporonurndeckoe paBHOBECHE. 2
' Bydepubie pacTBOpHL

2. CTtpoeHne KOMIUIEKCHBIX CoequHEeHUH. JInrannooOMeHHOe paBHOBECHE. 2

3. I'eTeporeHHble paBHOBECHSI U MTPOLIECCHI B PACTBOPAX 3JIEKTPOJIUTOB. 1

4 OxucIMTeNbHO-BOCCTAHOBHTENBbHOE paBHOBecHe U npouecchl. Ocodennoct OBP | 2
' B OpraHusMe.

5 OcHoBHble NOHATHA TepMoArHaMUKU. [lepBoe 1 BTropoe Hauana TepMOAUHAMUKHY. | 2
' XUMHUYECKOE PABHOBECHE.

6 Xumunueckass KHHETUKA. MOJIeKyIsIpHOCTD U MOPSIAOK peakuuu. PakTopel, 2
' BJIASIFOLINE HA CKOPOCTb.

7 AncopOLOHHBIE PABHOBECHS U MPOLIECCHI HA TIOABM)KHBIX M HETIOABIIKHBIX 2
' rpaHuuax paszaena ¢as. @akTopsl, BAMSIOMNE HA aICOPOLIMOHHYIO CITIOCOOHOCTb.

3 Knaccnpukauus AuCrepCHbIX CUCTEM. DJIEKTPOKHMHETHUECKNE CBOHCTBA U 2
' YCTOWYMBOCTb KOJUIOUAHBIX PACTBOPOB.

9. Konnounnsie [TAB. Munennoobpazosanne B pacrBopax [IAB. Jlumocomsr. 1

10 CaoticTea pacTBopoB BMC: 0cOO€HHOCTH paCTBOPEHHUS, PEOJIOTHIECKIE 2

' CBOMCTBa, OCMOC. Y cToiunBOCTh pacTeopoB BMC.
Knaccupukauus opranndeckux peakuuid. ConpspkeHue. BzanMuoe Biaustaue 2
11. (YHKIMOHAJIBHBIX TPYIIIT B MOJIEKYJaX reTepoyHKINOHATBHBIX U

BBICOKOMOJIEKYJISIpHbIX BAB.

Hroro yacos B cemecTpe 20

3.2.4. HasBaHue TeM MNPAKTUYECKUX 3aHATHUH M KOJWYECTBO 4YacOB IO CEMECTpaM H3y4YEHHUs
y4eOHOU JUCIUTLIMHBI

Ne N .
u/ Ha3panune TeM NpaKTHYECKUX 3AHATHH Y4eOHOH THCUHILTHHBI Yacol
1 2 3
1 cemecTp

! CnocoObl  BbIpaKeHHsI KOHLEHTPALMKA pacTBOPOB. llpuroroBneHue pacTBopa 4
3a4aHHOV KOHLICHTPALNH.
Ycranosnenune konuentpaunu pacrsopa. Onpenenenue AK, TK, ITK Guoxkuakocty. 4

3 Caoticta Oydepnbix pactBopos. Onpenenenue OydepHOit EMKOCTH. 4
HsydeHne  OKUCIUTEIBbHO-BOCCTAHOBHUTENBHBIX  PABHOBECHMM U IPOLIECCOB.

4 KontponbHas padora mo moaymo Nel «OCHOBHBIE THUITBI XUMHUYECKHX PEAKIUN U 4
MPOECCOB B QYHKIIMOHUPOBAHUY YKUBBIX CHCTEM

5 DJIEeMEHTBl XUMUYECKOH TepMognHaMuki. OnpeneseHne SHTaNbIINA PACTBOPEHUS 4

13




COJIH.
6 CKOpOCTb peakLi U SHEPTHUs] AKTUBALMU KHUCJIOTHOTO FMIPOJIN3a ATHIALleTaTa 4
7 KonTponbHas padora nmo moxyiro Ne2 «neMeHTbl X UMHYECKOH TePMOIUHAMHUKH. 4
DJIEMEHTBl XUMUYECKONH KUHETUKI)
8 KadecTBeHnHble onbIThI 110 ancopbimu. ToHkocnoiHas xpoMaTorpadus. 4
Onpenenenue nopora koaryusuuu. KosnonaHas 3amura 4
10 Omnpenenenne UDT jxenatnHa BUCKO3UMETPUUECKUM METOIOM 4
11 KonTponbHas padora nmo moxyiro Ne3 «IloBepxHOCTHBIE sIBIEHUS. ANCOPOLHS. 4
Konnounssie pacTBopbl. BEICOKOMONIEKYISIPHBIE COEAUHEHUSD)
Teoperuueckne OCHOBBI Oprannyeckoil XuMuu. I erepodyHKINOHATIbHBIE
12 OpraHUYECKUe COSAUHEHUS (OKCOKUCIIOTHI, THAPOKCHUKHUCIIOTHI, 4
amuHOKUCOTHI). KoHTpospHas pabora o moaymo Ned «OpraHudeckast X MMUsD)
13 IIpoMexyTOYHBII KOHTPOJIb O JUCHUMINHE « XHMUS) 4
HToro yacos B cemecTpe 52
3.2.5. JlabopaTopHbIil MPaKTUKyM- HE TIPENyCMOTPEH
3.3. CAMOCTOATEJIBHASA PABOTA CTYJAEHTA
3.3.1. Buget CPC
No HaI/IMeH?BaHI/Ie pazaena Beero
w/n YyUeOHOIT THCIHUILTHHBI Buas: CPC qacon
(Monyast)
1 2 3 4
1 cemecTp
1. Moayas 1

1. ITporomutuueckue IlonroroBka K 3aHATUSAM, MOOATOTOBKA K TEKyLIEMY

PaBHOBECHs U MPOLIECCHI. KOHTPOJIXO, TMOATOTOBKAa K TECTUPOBAHHIO, IOATOTOBKA

I'ereporenHeie paBHOBecUsl | pedepara, MOATOTOBKA K KOHTPOJIbHOW padore 1o

1 IIPOLIECCHI B PaCTBOpax MOAYJIO

3JIEKTPOJIUTOB.

2. BydepHbie pacTBOPHI. IlonroroBka K 3aHATUSAM, MOOATOTOBKA K TEKyLIEMY
KOHTPOJIXO, MOATOTOBKA K TECTUPOBAHUIO, IOATOTOBKA
pedepara, moxnana, MOArOTOBKAa K KOHTPOJILHOH paboTe
10 MOJYJIIO

3. Peakuun IMoaroToBKka K TECTHPOBAHMIO, MOATOTOBKA pedepara,

KOMILIEKCOOOPa30BaHUSI. IOKJIa/1a, IOATOTOBKA K KOHTPOJIBHOHN paboTe 1mo MOIyJIro
IlonroroBka K 3aHATUSM, MOArOTOBKA K TECTUPOBAHUIO,

4. OKUCIUTENBHO- NOATOTOBKAa  pedepara, JAOKJIama, TOATOTOBKA K

BOCCTAHOBUTEJIbHBIC KOHTPOJIbHOH paboTte o moxyro Nel

PaBHOBECHs U MPOLIECCHI.

Hroro:
2. Moayas 2

5. OcHOBHBIE TOHATHS
TepMmoanHamuku. Ilepsoe n
BTOPOE Havaia

HOI[FOTOBKa K 3aHATUAM, IMOATOTOBKA K TCEKYLIEMY

KOHTPOJIIO, MNOArOTOBKAa K

pedepara,

HHTCPHET-TECTUPOBAHMUIO,

IIOoATOTOBKA JOKJ1aaa, MNOoAroTOBKa K
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TEPMOANHAMUKH. KOHTPOJIbHOH paboTe 1Mo MOIYJIO
6. OCHOBHbBIE IOHATHUS IlogroroBka K 3aHATHSM, NOATOTOBKA K TeKyllemy | 2
XUMHYECKON KUHETHKH. KOHTPOJIXO, TOArOTOBKA K HWHTEPHET-TECTHPOBAHUIO,
Knaccudukanus peakuuii B | moarotoBka pedepara, NOATOTOBKA K KOHTPOJBHOH
KUHETHKE. paboTe Mo MoOayJIrO
7. Koutponbhas paborta mo | IlonroroBka k KOHTPOJIbHOM padoTe mo Moaysro No2 3
MoayJiro Ne 2.

Hroro: | 7
Moayas 3.
8. ®U3UKO-XUMUS IlonroroBka K 3aHATUSM, MOOATOTOBKAa K TeKylemy | 3
MOBEPXHOCTHBIX SIBJICHUI B | KOHTPOJIFO, MOArOTOBKAa K TECTUPOBAHUIO, IOATOTOBKA
(YHKLUNOHUPOBAHUN pedepara, moxmana, MOATOTOBKAa K KOHTPOJILHOH paboTe
JKUBBIX CHCTEM. 0 MOJYJIIO
9. OU3NKO-XUMUSA IlonroroBka K 3aHATUSAM, MOOATNOTOBKAa K TeKyliemy | 2
JUCIIEPCHBIX CUCTEM B KOHTPOJIXO, TNMOATOTOBKA K TECTUPOBAHUIO, IOATOTOBKA
(YHKLUNOHUPOBAHUN pedepara, moxnana, MOATOTOBKAa K KOHTPOJIBHOHN padore
JKUBBIX CHCTEM. 10 MOJYJIIO
10. buonoruuecku IlogroroBka K 3aHATHSM, NOATOTOBKA K TeKyllemy | 2
AKTUBHBIC KOHTPOJIXO, MOATOTOBKAa K TECTUPOBAHUIO, IOATOTOBKA
BBICOKOMOJIEKYJISIPHBIE pedepara, moxnana, MOATOTOBKAa K KOHTPOJILHOH paboTe
BelleCcTBa (CTPOSHHE, MO MOAYJTIO
CBOICTBA, y4acCTHE B
(YHKLMOHHPOBAHUU
JKUBBIX CUCTEM).
11. KonTponpHas pabora
o MoayJiro Ne 3. ITonroroBka K KOHTPOJIbHOH padoTe mo Moayto Ne2 3

Hroro: | 10
Moayas 4
12. Knaccuduxanms IlonroroBka K 3aHATUSAM, MOOATNOTOBKAa K TeKyliemy | 2
OpPraHUYEeCKUX PEeaKLUN. KOHTPOJIIO, MOArOTOBKA pedepara, AOKIana, MOArOTOBKA
ConpsixeHHble U K KOHTPOJIbHOH paboTe mo momysiro Ned
apOMaTHYECKHE
COEIUHEHUSI.
13. B3auMHoOe BiusiHUE IlogroroBka K 3aHATHSM, NOATOTOBKAa K Tekyuemy | 4

(bYHKIMOHAIBHBIX PYIII B
MOJIEKYyJIaX OUONIOTHYECKU
AKTHBHBIX

noJureTepo yHKIIMOHAIBH
BIX U
BBICOKOMOJIEKYJITPHBIX
OpraHUYeCKUX

KOHTpOJIIO, MOATOTOBKA pedepara, AOKJIaaa, MOATOTOBKA
K KOHTPOJIbHOU padoTte mo moayo Ned
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COeIMHEHU.

Hroro: | 6
14. IIpomexyTOUHBIN IToaroroBka k NPOMEKYTOUHOMY KOHTPOJIIO 1O 4
KOHTPOJIb 110 JUCLUUIUIMHE | JUCLUIUINHE « XUMHUS»
«XUMHS»

Hroro: | 4
Hroro 1yacoB B cemecTpe 36

3.3.2. TlpumepHast TeMaTHKa pedepaTron
1 cemecTp

1. ®oroxuMuueckue peakiuu, mpoTekaromue B armochepe. Cmor.

2. OKHMCIUTENbHO-BOCCTAHOBUTEIBHBIN KaTalu3 B KU3HEAESTEIbHOCTH.

3. KuHeTuka CJIO0XKHBIX peakLMii: MOCAeA0BaATENbHBIX, TapaJIeNbHbIX, CONPSHKEHHDIX.

4. CpaBHUTEJbHAsI XapaKTePUCTUKA METOJOB TUTPUMETPUUECKOrO aHalu3a: HeuTpanusaluy,
KOMIUIEKCOHOMETPHH, NepMaHraHaToMeTpuu. Mcrnonb3oBaHue METOAOB B MapaMeluLMHE U
UCCIIEIOBAaHUN OOBEKTOB OKPYIKArOIIeH Cpenibl.

5. KomnuratuBHble CBOHCTBA HEIJICKTPOJUTOB H 3JeKTponuToB. OCMOC, €ro pojp B
JKU3HEESITeIbHOCTH.

6. bydepHble cCHCTEMBI KPOBU.

7. TloHsATHE O KUCIOTHO-OCHOBHOM COCTOSIHUM OpPraHu3Ma.

8. MonexynspHO-KMHETHYECKHE U ONTHUYECKHUE CBOMCTBA KOJUIOUAHO-AUCIIEPCHBIX CUCTEM.

9. 3acrynneBanue pactsopoB BMC. CpoilicTBa cTyaHeil: cuHepe3uc U THKcoTponus. buopons
MIPOLIECCOB.

10. ®U3UKO-XUMHUYECKHE OCHOBBI afCOPOLMOHHONW Teparuu, TeMOCOPOIHMH, TMPUMEHEHHS
HMOHUTOB B MEJULIUHE.

11. ®U3UKO-XUMHUYECKHUE TPUHIMITBI (PyHKIIHOHUPOBAHUS UCKYCCTBEHHOM IMOUKH.

12. T'erepoyHKIIMOHANBHBIE MTPOU3BOAHBIE OEH30JBHOIO psifa KaK JIEKAPCTBEHHBIE CPEICTBA
(cannumiosasi, aMUHOOEH30HHAs, CYJIb(paHIIOBAsT KUCIOTHI U UX NMPOU3BOHBIE).

13. CBs13b XMMHUECKUX CBOMCTB CO CTPOCHHEM Ha MpUMeEpe aMUHOKHUCIOT. PojIb aMMHOKUCTIOT B
JKU3HEESITeIbHOCTH.

14. Xumusi OuoreHHbIX 35eMeHTOB s-Oymoka (1A u 2A rpymmsl). Meauko-Ouonoruueckoe
3HauUEHHUE 3JIEMEHTOB.

15. Xumusi OGuorennnix snementoB d-Onoka (3B, 4b, 5b rpynmsl). Meaunko-Ouonoruueckoe
3HauUEHHUE 3JIEMEHTOB.

16. Xumusi OworenHsix sjemeHToB d-Omoka (76, 8b rpymmbl). Menuko-Ononorudeckoe
3HauEHHUE 3JIEMEHTOB.

17. XuMusi OUOTE€HHBIX 3JeMEeHTOB p-Ojioka (3A, 4A, SA rpymnmel). Meauko-Ouonoruueckoe
3HauEHHUE 3JIEMEHTOB.

18. XuMusi OWMOTEeHHBIX »dJIeMEHTOB p-Ojioka (6A, 7A rpynmel). Meauko-Ouonoruueckoe
3HauEHHUE 3JIEMEHTOB.

19. Meanko-0uooruieckoe 3HaYeHNe COeNMHEeHNI Menu, cepedpa, 30J10Ta.

20. Meanko-0uoIorn4eckoe 3HaueHUEe COSTMHEHMI INHKA.

3.3.3. KOHTpOJbHBIE BOMPOCHI K 3a4ETy

Moayabs 1. OcHOBHbIe THNBI XHMHYECKHX peakuuii U mpoueccoB B (PyHKIHOHHPOBAHHH
JKMBBIX CHCTEM.

1.

2.

Kucnorel u ocHoBanus. Ilporonutudeckas Teopuss KUCIOT U ocHoBaHuil. ConpskEéHHas
MPOTOIMTUYECKAS Napa.
Tumnb! kucnot u ocHoBaHM bpercrena-Jlaypu (MonexynsipHble, HOHHBIE, aM(OJIUTHI).
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(9%

o

10.

11

13.
14.

15.

16.

17.
18.

19.

20.

21

22.

23.

24.

25.
26.
27.
28.
29.
30.

Apronpotonus. MoHHoe npousBeneHe BOAbL.

Bonoponnusiii mokazatens (pH) pactBopoB. AxtuBHas kuciotHocth (AK). Crocobsr eé
OTpEeNeNIEeHUs].

Turpyemast xkucnornocts (TK), morennmaneHast kucnoraocts (I1K), obimast KMCIOTHOCTD
(OK). CriocoObI ux orpeneneHusl.

Tunbl MPOTONUTHYECKUX PEAKUMH: MOHHM3aLUs cladbIX KUCIOT W OCHOBaHUN. KOHCTAHTHI
KUCJIOTHOCTU U OCHOBHOCTU. CBsI3p  MEXIy KOHCTAHTAMH B  CONPSDKEHHOM
MPOTOJIMTUYECKON Mape.

Tunel npoTONUTHYECKUX peakiuil: ruaponus conei. CreneHb W KOHCTAHTa THIPOJM3A.
@DaxTOpBl, YCUITUBAIOLINE THAPOIN3.

DIeKTpOHHasl TeOpuUs KUCIIOT U ocHOBaHUil JIbtonca.

H3onmupoBaHHOE MPOTONUTHYECKOE paBHOBecHE B OydepHbIx cuctemax. Tumbsl OydepHbIX
CHCTEM.

Pacuér pH 6ydepHnrix cucrem (ypasHenue I'ennepcona-I accenbbaxa).

. Mexanusm neficTBust Oy(hepHbIX CHCTEM.
12.

Bbydepnas émkxoctb. DakTOphl, BAMSIOLINE Ha BEIHUMHY OydepHON EémkocTu. 30Ha
OydepHOro necTBUS.

Bydephbie cucremsl kposu: ruapokapOoHaTHasi, pochaTHasi, reMOrJIoOMHOBAs, OSIKOBas.
CoBMeIIEHHOE MPOTONUTHYECKOE PABHOBECHE. KOHKYPEHLMsI 3a MNpoTroH. llomstue o
KHCJIOTHO-OCHOBHOM COCTOSIHUH OpraHU3Ma.

H3omuposanHoe rereporeHHoe pasHosecue. Koncranra pacrsopumoctu. [Iporuosuposanue
HATIPABJICHUS PEAKIIUI OCAXKICHUS.

VYcnosus, BAUSOMNE Ha 0Opa3OBaHHE U PACTBOPEHHME OCANKOB (OJHO- M PAa3HOMMEHHBIE
nonsl, pH). IlpaBuno nepeBoaa 0gHOrO MaIOPaCTBOPUMOTIO BEIIECTBA B IPYTOE.

SABnenue n3oMoppu3Ma 1 €ro poiib B JKU3HEAEATEITbHOCTH.

CoBMmeléHHbIE Te€TepOreHHble paBHOBecHs. KOHCTaHTa COBMEIIEHHOTO TeTEpOreHHOIO
PaBHOBECHSL.

Ctpoenne u mpuUpoAa XUMHYECKOH CBSI3M B KOMIUIEKCHBIX COCOMHEHUSX. | mOpuamsanms
opOuraneli KkomIekcooOpa3oBaTenst U €€ CBA3b C IPOCTPAHCTBEHHBIM CTPOCHHEM
KOMIUTIEKCHOTO COeTMHEHUS.

ITonsiTie O CTpOEHHE BHYTPUOPOHWTAIBHBIX W BHELUIHEOPOUTAIBHBIX, BBICOKOCITHHOBBIX
(crinH-cBOOOAHBIX) U HU3KOCTIMHOBBIX (CIIHH-CIIAPEHHBIX ) KOMITJIEKCOB.

. «Cunay» JIMTraHAOB. IlonsiTHE O JCHTATHOCTHU JIMI'AHIOB W HX CIIOCOOHOCTH O6pa30BbIBaTb

XeJaThl.
Knaccupukaumss KOMIUIEKCHBIX COCOMHEHUH: XENaThl, MONHUANEPHBIE KOMILIEKCHI,
MaKPOLUKJINYECKHE KOMILIEKCHL.

YCTOWUUBOCTE KOMIUIEKCHBIX CO€AMHEHUH B pacTtBopax. KoOHCTaHTa HECTOHKOCTH
KOMILJIEKCHOTO COEIUHEHUS.

CoBmeréHHbIe JUTaHTO00MEHHbBIE PaBHOBECHS. Koncranta COBMEILIEHHOTO
JUTaHI000OMEHHOTO PABHOBECHSI.

Tokcuueckoe nelcTBre TSHKENBIX METAJIOB. AHTUIOTBL

HHuepTHBIC 1 1aONIIBHBIE KOMIUIEKCHI.

HomeHknatypa KOMIUIEKCHBIX COSUHEHUN.

Penokc-noreHnyan, Kak KOJMMYECTBEHHAsI Mepa CUJIbI OKMCIIUTEIIS.

Ypasuenne Hepucra-Ilerepca; pakTopbl, BIUAOINE HA BEIUIHHY PEIOKC-TIOTEHIINANA.
IIporno3upoBanre HamNpaBIE€HHUs OKUCIUTEIbHO-BOCCTAHOBUTENIBHBIX IPOLECCOB MO
BEJINYMHAM PEIOKC-TIOTEHLIUAJIOB.

Mopayab 2. DaeMeHTbl XHMHYeCKOH TePMOAMHAMMKH. JJIeMeHTbl XUMHYeCKOil KHHeTUKH.
31. IlpenmyiiecTsa U OrpaHU4YEHUS] TEPMOJUHAMUKH.
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32.
33.
34.
35.
36.
37.
38.
39.
40.

41.

42.
43.

44.

45.

46.
47.

48.

49.

50.

OCHOBHBIC TIOHATHSI TEPMOIWHAMHKH. CHUCTEMA, THIIbI TEPMOJUHAMHUYECKHX CHCTEM,
COCTOsIHUE CHCTeMbl. DYHKIUU COCTOSIHUS: BHYTPEHHSS SHEPTHs, SHTAIBIHS, SHTPOIHS,
sHeprus [ mo6ca (M300apHO-U30TEPMHUUECKHUI TOTEHIHA).

IlepBoe Ha4yano TEPMOAMHAMUKHY B MPHJIOKEHUN K XMMHUECKUM peakiusaM. 3akoH ['ecca.
CrannapTHble 3HTANBINN 00pa3oBaHUs U cropanus Bemects. CiaencTeus u3 3akoHa I ecca.
3axoH JlaByasbe-Jlannaca.

Bropoe nauano tepmonmHamuku. DHTponws. CraHmapTtHas sHTponus. CTaTUCTHUYECKas
MPUPOJA SHTPOIIHH.

Crocobbr  pacuéra sHTpormuu. [IporHo3upoBaHME  HAmNpaBJICHUS  NPOLECCOB B
W30JIMPOBAHHON CHCTEME.

Oueprust [ ub60ca. @usnueckuii cmbich sueprun [ nO6ca. Ypasuenue ['udoca.

Crannapraas saeprust [ ub66ca. Criocodsl pacuéra.

YHuBEpCaIbHOCTh CBOOOIHON 3HEPruu. Posib SHTPONMHUIHOTO M SHTAJIBIUHHOTO (PaKTOPOB.
IIpornosupoBaHue HanpaBIeH!s IPOLIECCOB B 3aKPBITOI CHUCTEME.

ITonsitne 00 HK33PrOHMYECKHX W JHIPPrOHUYUECKHX peakuusx obOmeHa. [IpuHumn
SHEPreTUUecKOoro conpsikeHus. Makpospru.

XuMudeckoe paBHoBecHe. TepMOnHHAMUYECKUE YCIOBUSl PaBHOBECHUs B M30JIMPOBAHHBIX U
3aKPBITBIX CHCTEMAX.

KoncranTa XUMHY€CKOTO paBHOBECHSI.

[IporHosupoBaHre XHMHUYECKOTO pPABHOBECHs. YPaBHEHHMsS] H30T€PMBI U H300aphl
XUMHYECKOHN peakuun. Mx ananus.

CxopocTb peakiiu U (HakTOPhI, BIUAIOIINE Ha He€. 3akoH aelicTByrommx macc. Koncranra
CKOPOCTH peaKLUu.

MonexkyJIsIpHOCTb U MOPSIIOK peakiuu. MeToar! onpeneaeHus NopsaKka peakliuy, CKOpOCTH
U KOHCTaHTbI CKOPOCTH.

Kunernueckue ypasnenus 0,1,2 nopsakos. Ilepuon nonynpespaiieHus.

3aBHCUMOCTb CKOPOCTH peakiun oT teMmnepatypsl. [Ipasuno Bant-I'odda. TemneparypHbrit
K03 (PHULIMEHT CKOPOCTH peaKLuU U €ro OCOOEHHOCTHU Al ONOXUMHUYECKUX TPOLIECCOB.
IToHsiTHE O TEOpUM AKTUBHBIX COyJNapeHW. DHeprus akTUBAalLUU. Y paBHEHHE AppeHHuyca,
CHIOCOOBI pacdéTa SHEPTUU AKTHBALIUH.

Karamus. Buaber karammsa. OcOOEHHOCTH KaTaJUTHYECKOH aKTHBHOCTH (PEpMEHTOB.
Mexanusm neficteust pepmenTos. MHrnbmposanue GpepmMeHTOB.

YpasHeHne Muxasnuca-MeHTeH U ero aHaius.

Moayas 3. IloBepxHocTHbIe  siBjeHHsA. AjacopOouus. Kousiougnbie  cucTembl.
BbicokomosieKyJIIpHbIE COeINHEeHHSI.

51.

52.
53.
54.

55.
56.

57.
58.

59.

Ancopbuus. Ilpruuna agcopOuun. CBobonHas sHeprus nosepxHocTH (Gs) m €€ CBsI3b C
MOBEPXHOCTHBIM HaTskKeHHeM. [lOBepXHOCTHO-aKTUBHbIE M MOBEPXHOCTHO-MHAKTHBHbIC
Bemiectsa. [Ipasuno /rokino-TpayOe.

OpueHTalMs MOJIEKYJT B TIOBEPXHOCTHOM CJIO€ U CTPYKTypa OroMeMOpaH.

Ypasuenue ['u60ca u ero ananus.

AncopburoHHasi crmocoOHOCTh. DaKTOPBI, BIMSAIOIINE HAa agCOPOIMOHHYIO CIIOCOOHOCTB!
npupoaa aacopOeHTa 1 ancopOTHBA, MPUPOAA PACTBOPHUTEIISI, TEMIIEpaTypa, KOHLEHTPALIHUsI
ancopOTuBa.

VYpasHenue Jlenrmiopa, ero anaius. M3orepmbl aacopOLMK 1 MOBEPXHOCTHOTO HATSKEHUSL.
Knaccudukaumss OUCIEPCHBIX CHUCTEM MO  CTENMEHH  AUCIEPCHOCTH, MO  CHJe
MEKMOJIEKYJISIPHOTO  B3aMMONCHCTBHSI MEXKIy AHCIEPCHOW (ha3oil W IUCTIEPCHOHHOHN
cpenoi.

[Nony4enue 11oOOHBIX 3051€H: TUCTIEPrallHOHHbIE U KOHAEHCALIMOHHBIE METO/IBL.

Meronbl OYHCTKH 30Jiell: nuaiu3, JJeKkTpoguanus, yiabTpadunbrpanus. DPusnko-
XUMHYECKHE MPUHIIUTIBI PYHKIIMOHUPOBAHHUS HCKYCCTBEHHON MOYKH.

OnTudeckrie CBONCTBA KOJIJIOUOB. pacCeMBaHUe CBeTa (3aKoH Peres).
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60

61.

62.
63.
64.
65.
66.

67.
68.
69.
70.
71.
72.

73.
74.

75
76
77

. DNEKTPOKUHETUYECKHE CBOHCTBA: 3nekTpodopes, snexTpoocMoc. CTpoeHHE MHILEIUL
DNEKTPOKUHETUYECKUN TIOTEHIIMAJ U €0 3aBHCUMOCTD OT Pa3JIMUHBIX (PaKTOPOB.
YcToHYMBOCTh IUCTIEPCHBIX cHcTeM. CenMMEHTALMOHHAS U arperaTuBHasl YCTOWYHBOCTH
3051eil. DakTOpPBI, BAUSIOIINE HA YyCTOMYUBOCTD 30JICH.

Koarymsauus. IIpasuna snektponautHon koaryssuuu. ITopor koarynsnuu.

SIBJeHNE IPUBBIKAHUS, B3AaUMHAsI KOATYJISLIHSL.

Konnounnas 3amura u nenTU3anys.

IToHsiTHE O COBPEMEHHBIX TEOPHUSIX KOATYJISLIUH.

Knaccupukauus ITAB: mo pacTBOPUMOCTH, MO CHOCOOHOCTH K JUCCOIMALUN U
MUIEJIO00PA30BAHUIO.

MunesnooOpa3oBanre B pactBopax IIAB: chepuyeckne MULEIBI, LUIUHIAPHYECKUE W
TUTACTHHYATHIE MULEJIBL.

Kpurnyeckas koHuenTpauust muneiuioodpasoBanus (KKM) u crocoObl €€ ompeneieHus.
®Daxropsl, Baustomue Ha KKM.

ComoOnnunzanus 1 €€ posb.

JIunocomsr.

CgoiictBa pactBopoB BMC. Mexanusm HaOyxanuss u pactBopeHuss BMC. ®@axtopsl,
BIMsROLIME HA HaOyxanne. CteneHb HaOyXaHuUs.

Hzoanexrpuueckas Touka BMC. Metonsl ee onpeneneHust.

Bszkocts pactBopoB BMC. Ypasuenue Illtaynunrepa.

Ocmotuueckoe aasieHue pactsopos BMC. Vpasnenue ['annepa. OHkoTHYeCKOE AaBieHUE
KPOBH.

. MemOpannoe paBHOBecHe JJoHHaHA U €ro POb.

. YcrottunBocts pactsopoB BMC. BricanuBanue, koauepsauus u €€ posib B OMOCHCTEMAX.

. 3actynaeBanue pactBopoB BMC. CBoiicTBa CTyHENH: CUHEPE3UC U THKCOTPOTIHSI.

Moayab 4. Oprannyeckas XuMusl.

78

79

80

. Knaccmbnxaum{ OpPTaHHUYIECCKUX peaKI_II/Iﬁ MO KOJIMYECTBY UCXOAHBIX U KOHCUHBIX BEIICCTB U
XapaKkTepy peareHToB.

. COHpﬂ}KeHI/Ie. Tunsl COMNPSAKEHUA B OTKPBITBIX U MUKJIMYCCKUX CUCTEMAX. ApOMaTI/ILIHOCTb
coeauHenuil. [IpaBuno Xrokkens.

. OnekTpoHHbIe 3(PPEKThl 3aMECTUTENIeH: WHAYKTUBHBIA M ME3OMEPHbBIA, UX BJIMSHHUE Ha
(hOpMUPOBAHHE PEAKLIMOHHBIX LEHTPOB. DJIEKTPOHOAOHOPHBIE U DJIEKTPOHOAKIETITOPHBIE
3aMECTUTEJIH, UX BJIIUSHUE HA PEAKLIMOHHYIO CITOCOOHOCTD COSTUHEHUH.

3.4. OHEHOYHBIE CPEACTBA JAJIs1 KOHTPOJA YCHEBAEMOCTH H
PE3YJIBTATOB OCBOEHUA YYEBHOU JUCIHUITJINHBI

3.4.1. Buael KOHTPOJIS U aTTECTAlNH, (POPMBI OLIEHOUYHBIX CPENICTB

Onenounsie cpeacTBa
Hanmenoranne pazjiena Koa-Bo
Ne Ne Buabr . p Koa-Bo
yqeﬁHon JUACIUILIJINHLI BOIMPOCOB
n/m | cemecTpa KOHTPOJIst ®opma HE3ABUCHMbIX
(Moays) B
BAPHUAHTOB
3a1aHIH
1 3 4 5 6 7
1. 1 Mopayasb 1. OcHOBHbIE THIIBI XUMHYECKHX PeaKIHil H NPoLeccoB B
(JYyHKLIMOHHUPOBAHHUH KUBBIX CHCTEM.
Texymuii TecTtupoBanue 4 15
KOHTPOJIb: CobecenoBanue

Pedepar, noxnan
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Pemenue
CUTYalIMOHHBIX
3amad

OTtuét no
71a00paTopHOI
pabote
Kontponpnas
pabota Nel

16

22

Mopayas 2. DneMeHTbl XHMHYECKOH TePMOAHHAMHKH. JJIeMeHTbl XHMHYeCKOil

KHHETHKH.

Texkymui
KOHTPOJIb:

Tectuposanue
CobecenoBanne
Pedepar, moxnan
Pemenue
CHUTYaIMOHHBIX
3amad

OTtuét nmo
71a00paTOpHOI
pabote
Kontponpnas
pabota Ne2

15

15

Moayasb 3. IloBepxHOCTHBIE ABJICHMSI.

BricOKOMO/IEKY/ISIPHBIE COEXMHEHMUSI.
Texkymui
KOHTPOJIb:

Ancopouus. Kosnonanbie ¢

Tectuposanue
CobecenoBanne
Pedepar, noxnan
Pemenue
CHUTYaIIMOHHBIX
3amad

OTtuét no
71a00paTopHO
pabote
Kontponpnas
pabota Ne3

HCTEMBI.

15

15

Moayas 4. Opranudeckasi XuMusl.

Texkymui
KOHTPOJIb:

Tectuposanue
CobecenoBanne
Pedepar, moxnan
Pemenue
CUTYallMOHHBIX
3amad

OTtuér mo
71a00paTopHOI
pabote
Kontponphnas

20
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pabota Ne4
TIpoMe:KYTOHBDII] Hnurepner - 15
[KOHTPO.IL 110 TECTUPOBAHUE
vaeoHoii
IICTIHTLTHHE
«Xumusm»:

3.4.2 Ilpumepbl OLICHOYHBIX CPENCTB:

Jns Tekyiero
KOHTPOJIS
(Texymuit
KOHTPOJIb)

1. 13 tpéx pactopos: moueBuHbl, NaCl, MgCl,, conep:kammx paBHoe
KOJIMYECTBO BEIIECTBA B 1 IUTpe pacTBOPa, HAMOOJbIIEE OCMOTHYECKOE
IaBJIEHHE HMEET PacTBOP:

a) NaCl

0) MoueBHMHA

B) MoueBuHa u MgCl,

r) MgCl,

2. HanucaTtb popMyTy MHULIEIUTBI KOJJIOUAHOTO PACcTBOPA, MOJYYEHHOH

ciuBanueM 10 mut pactBopa ¢ C(¥2ZnSO4) = 0,1 monb/n u 10 Mt pacTBOpa ¢
C(¥2(NH4)2S) = 0,2 momb/m.

JIns mony4yeHHON MULICIIbI YKAa3aTh:
a) COCTaB sizipa

0) 3HaK 3apsia rPaHyJIbl

B) OTEHIUAONPEIEISIFOIINIA HOH
I') IPOTHBOHOHBI

3. KucnotHo-OCHOBHBIE CBOMCTBA OPraHUYECKUX COENMHEHUN YMEHbIIAIOTCS B
MOCJIENOBATENbHOCTH!

a) heHoJ1, FITUIMEPKANTAaH, STAaHOJ
0) sTunMepkanTaH, (PeHo, 3TaHO
B) 3TAHOJI, STUIMEpPKANTaH, (peHo

r) 3TaHOJ, (PeHOI, ITHIMEPKANTaH

1. PaccuuTaiiTe BENTUYMHY aACOPOLIMH YKCYCHON KHUCIIOTHI U3 BOJHOTO
pactBopa npu 291 K, ecnu usBectHo, uto 11 20% pacTBopa yKCYCHOH
kuCIoThI (p=1,026 T/cM’) OBEPXHOCTHOE HATSDKEHHE paBHO 72,7-10 Jlk/m?,
MOBEPXHOCTHOE HATsKeHHUE BOAbI 73,05 MI[)K/MZ.

2. Nnst onpenenenus tTutpyemoii kucinotHocTr (TK) buoxunkocreit

-3
ucnoyp3oBaju pacrsop KOH, Turp xotoporo 2,8:10 ~ r/mu. Ha tutposanne 10
MJT OMOKUIKOCTH OBLITO 3aTpadeHo 2,2 mi ménoun. Onpenenure

1) MmomsipHyr0 KOHIeHTpauuio pacteopa KOH:
a) 5-10°*

6)1-10"

B) 5-107"

r) 1-102

2) Tutp pacreopa ménoun mo HySOq:

a) 2,45-10

6) 5102
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B) 2,45-10°

r) 1-10°2

3) THTPYEMYIO KUCIOTHOCTh OMOXKHUIKOCTH (MOJIB/M):
a)5:10°

6)1,1-10°

B) 5-107"

r)11,0

3. Beruucnure AG® peakiyu rupaTaliy SHYHOTo adbOymuHa npu 25 °C, ecnu
AH® = —6,58 k/>x/monb, AS°=-9,5 Jl:x/mMonb K. OueHuTe posib SHTABIUAHOTO
U SHTPOIMUIHOTO (PaKTOPOB.

st
MIPOMEKYTOYHOTO
koHTpoJs (I1K)

1. Kakue u3 mepeqrcieHHbIX 3JIEKTPOJUTOB CIEMYET B3SITh, 4UTOOBI
SKCIEPUMEHTANILHO MOATBepANTh npasuio [lynbie-I"apau Ha mpumepe 3015
Fe(OH);, monyuennoro nentuzanueit HCl: NaCl, NaOH, HCI, CaSOy, CaCly,
NaZSO4, AIQ(SO4)3, A1C13, K4[F6(CN)6], K3[F6(CN)6]?

2. Mns peakuuu ruapoanza NayCOs + H,0 <> NaHCO3; + NaOH ckopocTs B
HavaJlbHBIM MOMEHT Ipu Temneparype 273 K cocrasnsina 2:10° moms/i-c,
KOHCTaHTa CKOPOCTH 2:10% ¢ Omnpenenure:

1) MONIEKYIISIPHOCTD | MOPSAOK PEAKIINU

2) HaYaJIbHYIO KOHLEHTPALHIO COJIbI

3) BBIpa)KEHUsI TSI KOHCTAHTBI CKOPOCTH M KOHCTAHTBI PABHOBECHS TAHHON
peakmu

4) 3HaueHne KOHCTaHTHI paBHOBecHs1, ecii AG®(NaCO3) =-1047,7
k/Lx/monb, AG°(NaHCO3) = —1127,7 x/I:)x/monb, AG°(NaOH) =-377,0
k/Lx/mone, AG°(H20) = -237,5 xJI>x/Momb.

5) cMereHne paBHOBECHS TIPU pa30aBIEeHUH PacTBOPA COABI (AHAIN3 N30TEPMBI
peaxium).

6) 1enecoo0pa3sHOCTh MPOBEACHHUS MPOIIECcCa MPH MOBBIIEHHOW TEMIIEpaType,
€CJIM U3BECTHO, UTO SHTpOMUs mporecca pasHa 95 J[x/mMonb-K, a KOHCTaHTBI

ckopocreit npu 273 K n 280 K paBHBI COOTBETCTBEHHO 2:10° ¢ nu5,72:10° ¢
1

3. Okcanar KanbLiusl pacTBOPSIETCS B COJISIHON KHMCJIOTE, HO HE PacTBOPSETCS B
ykcycHol kucnore. OObsicHuTe HaOMIOAaeMOoe SIBJICHHE, PACCYUTAB B KAXKIIOM
Cllydyae KOHCTAHTy COBMELIEHHOIO paBHOBecHs. JlaHHbIE i pacuéra:

Ks(CaCy04) =2,3-10"°, Ka (H,S04) = 6,16:10 >, Ka(CH;COOH) = 1,74:10"°.

3.5._ YYEBHO-METOAUYECKOE U HWH®OPMAINMOHHOE OBECHEYEHHE
YYEBHOU U CTIAILJINHBbI

3.5.1. OcHoBHas nuTepaTypa

n/ HaumenoBaunue, ArTOp(BI) Boixognbie ganabie, | Ko-Bo 3K3. (10cTYIOB)
Ne | Tim pecypca /pexaxkrop IEKTPOHHBII aapec B BHI]

1 2 3 4 5
1 O06mas xumus: | B.A. M.: TDOTAP-Menua, 2014. | Heorp.a.
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YyYeOHUK lNonkoB.a, URL:
(3NEKTPOHHbI A.B. http://www.studentlibrary.ru
pecypc) JKonHuHa.
2 Obuan xamms: M..:r'S0TAP-Meana, 2014. 300
YyYeOHUK %
O w
S
e S
3.5.2. [lononHuTenbHaa nutepaTypa
n/ HanwveHoBaHWe, ABTOp(bI) BbIxogHble JaHHble, Kon-BO 3Ka.
Ne Tmn pecypca /pegakTop 3/IEKTPOHHBb IV aapec’ (pocTynos)
B BULL
1 2 3 4 5
1 Co6opHuk 3agau  u CA. M.:HOpaiiT,2013. 200
ynpaXKHeHU no [ly3akos,
obweri  xummm:yyeb. B.A.
nocobue Ans By30B Monkos,
AA.
dunmnnosa
2 O6uwas n B.B. PoctoB-H/[]: ®eHukc, 2013. Heorp.j
HeopraHuyeckas [JeHuncosa, - URL:
XuMus: yyeb. nocobue B.M. http://www.studentlibrary.ru
(9NeKTpOoHHbIN TanaHosa

pecypc)
3.5.3. VIHTepHeT-pecypcChbl.

1 3BC «KoHcynbTaHT cTyfeHTa» http://studmedlib.ru

2. OBbC «YHuBepcuTeTckas 6nbnunoteka online» http://www.biblioclub.ru/

3. OBC «HOpaitt» http://www.biblio-online.ru

4. DneKTPOHHble KaTosiorn 6ubnmnotekn ®reQy BO TFMY MuH3sgpasa Poccun TTMY
http ://lib.vgmu.ru/catalog/

5. MegnumHckasa nutepatypa http://www.medbook.net.ru/

6. Cyberleninka https://cyberleninka.ru/

7. «KoHcynbTaHT MNntoc»  http://www.consultant.ru/
8. PubMed https://www.ncbi.nIm.nih.gov/pubmed
9

. BioMed Central https://www.biomedcentral.com/

3.6. MartepunanbHo-TeXHUYECKOe obecneyeHne y4ebHO AUCLUNNINHDI
Mpu n3yyveHU QUCLUNINHBI UCMOMb3YIOTCA CreLMann3npoBaHHas naboparopus no XnMMmmm,
OCHalleHHas KOMMbIOTEPHOW TEXHWKOW C BO3MOXHOCTbIO MOAKIHOYEHUA K CeTu "VIHTepHeT" u
obecneyeHnem [oCTyna B 3/1EKTPOHHYK MH(OPMALNOHHO-06pa30BaTe/IbHY0 Cpefy opraHusaumm,
yuyebHble KOMHaTbI 415 paboTbl CTYAEHTOB - 3. Habopbl My/IbTUMEANIAHBIX HarNsgHbIX NOCO6UiA No
pa3NMYHbIM pasgenam gucuunauHel. Bugeodunom no Teme «MpasBunia TeXHUKN 6e30MacHOCTU npu
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paboTe B XUMHUECKOI J1adopaTopum».

Habopsl cHUTyallMOHHBIX 3a7a4, TECTOBBIX 3aJaHU MO H3y4daeMbiM Temam. OOydvaromue

nporpaMmmel «Measure».

Odbopynosanue (ex)

Homep moayas

1 2
Hoyt0yxk (1 mT) 1
IIK (2 mT) 1,2,3
YcranoBka mis TUTpoBaHUs (3 1T) (OKHUCIHUTENbHO-BOCCTAHOBHUTEIBHOTO, | 1, 2, 3
OCaUTENBHOT0, KUCIOTHO-OCHOBHOT'O)
YcraHOBKa TSI OTIPEIeNICHHsI TEMITePaTyphl 3aMep3aHus pacTBopos (1 mr) 1,2
Memanka marautHast MS-01 Ha 4 raesna (1 mT) 1,2,3
Tepmocrar (3 ) 1,2,3
[onspumetp nonyreHesorr CM-1 (1 ) 4
Bechi snekrponnsie BL-220H-1 (1 wT) 1-4
Cnexrpodoromerp S800 diode Array (1 mur) 1,3
®dorosnexrpokosopumetp (1 mr) 1,3
Xpomarorpaduueckast kamepa (3 1mr) 3
pH-metpsr (3 1mT) 1,2
Ycranoska st onpenenenns AH pacrsopenust conu (1 ) 2
Asromatmnueckas Oroperka (1 mr) 1
Habop xumugeckoii mocyasl 1-4
XHUMHUYECKUE PEAKTUBBI 1-4
Kombunuposannsiii pH-s3nexrpon (1 wT) 1,2
Cexynnomepsl (3 wmT) 2,3
Hudposoii repmometp (1 ) 2
Buckosumerp OctBanbaa (3 wr) 3

3.7. llepeyenbr MH(POPMALUOHHBIX TEXHOJOTUI, MCNOJb3yeMbIX AJsl OCYLIeCTBJCHUS
0o0pa3oBaTeIbHOIO MpoLeccA MO AUCHHUIUIMHE (MOAYJIO), MPOrPpAMMHOr0 o0ecredYeHHs] H

HH(}POPMALMOHHO-CIIPABOYHbIX CHCTEM.

Microsoft Windows 7,
ABBYY FineReader,
I'apant

Corel DRAW Graphics Suite
Kaspersky Endpoint Security

3.8. O0pa3oBare/ibHbIE TEXHOJIOTHH - HET
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3.9. Pazgenbl yueOHOI AUCUUNINHBI H MEKAUCLHUIIHHAPHBIE CBSI3H € MOCJIeYIOIUMHU
AUCHHILIMHAMH

Pa3zaesnbl 1aHHOH
JHCIHILJIHHDbI, HEO0X0AHMbIE

No/mn | HammeHoBaHMe nmocjeay0MHX AHCUHMIIIHH AJIsE H3YyEHUS MOCICAYOIHX
AUCHUTLIHH
Nel Ne2 Ne3 N4
1 2 3 4 5 6
buonorus + + +
2. buonornyeckas XumMus-OMOXUMHUS TTOJIOCTH PTa + + + +
3 Hopmanbhast Gpusnonorus-pu3nonoris 4emoCcTHO- N N N
' JuneBoi obsactu
4 MukpoOUONOTHsl, BUPYCOIOTHSI-MHKPOOHOTOTHsT N
' MOJIOCTH pTa
5 [MaTonormueckast puznonorus. [larodusuonorus 4 N N N
' TOJIOBBI U €U
6 DapmMakoyorus + + +
7 I'nruena + +
8 TepaneBTrudeckast CTOMaTOJIOTHS + +
9 Xupyprudeckasi CTOMaTOJIOTHS + +
10 YeroCTHO-ULIEBast XUPYPrus + +
11. JleTrckas cTOMaToN0rHst +
12. OpTOIOHTHS U AETCKOE MPOTE3UPOBAHHUE + + +

4. METOANYECKHNE PEKOMEHJAIINUA 11O PEAJIM3AIINMN TUCTIUITIJIMHBI

Peanm3aums TUCHUITIIMHBI OCYINECTBIISIETCS B COOTBETCTBUU C y4eOHBIM IUJIAHOM B BHUAE
ayAUTOPHBIX 3aHATUH (72 4ac.), BKIFOYANOLIUX JIEKIUOHHBIA KypC M NPAKTUYECKUE 3aHATHUS, U
camocrtosiTennbHONH padotsl (36 uac.). OCHOBHOE y4eOHOE BpeMsl BBIAENSETCS Ha MPAKTUYECKYIO
paboTy no AucHUIUIHE XUMHUSI.

[IpakTHueckue 3aHATHA MPOBOIATCS B BHUIE KOHTAKTHOW padOTBI C JEMOHCTpaLHen
MPaKTUYECKUX HABBIKOB W YMEHHH C HCIOJb30BaHUEM HEUMUTALMOHHBIX TEXHOJOTHUH,
TECTUPOBAHUS, PELIeHNs] CUTYallMOHHBIX 3a7au.

CamocrositenpHass paboTa CTyIEHTOB MOAPA3yMeBaeT MOATOTOBKY K (DOPMHUPOBAHUIO H
Pa3BUTHIO TPO(PECCHOHANBHBIX HABBIKOB OOYYAarOIIErocsi M BKIIOYAET pacyeTHO-rpaduyeckue
paloThl, MOATOTOBKY pedepaToB, AOKIANOB, IMOATOTOBKY K TEKYLIEMy M IMPOMEKYTOUHOMY
KOHTPOJIIO, OTUETHI 110 JJAOOpaTOPHBIM paboTaM, OATOTOBKY K 3aHSATHSIM.

Pabora ¢ nHpOpMAITMOHHBIMU HCTOYHUKAMH U yUeOHOM TUTEPaTypOi pacCMaTPUBAETCS KaK
CaMOCTOSITENIbHAST JIeATENbHOCTh OOyHaIOIIMXCsl MO JUCHMIUIMHE XWMHS U BBIIOJHACTCS B
MpeJenax 4acoB, OTBOAUMBIX Ha €€ m3ydenue (B pasgene CP). Kaxkmeiil oOyuaromuiicst obecrnieueH
IOCTyInoM K 6ubnnoreuHsM poHmaM Y HUBEpCHTETA.

ITo kaxxgoMy pasmeny y4eOHOM IUCHUIUIMHBI (MOAyJsi) pa3paboTaHbl METOMUYECKUE
yKazaHus s ctyneHToB «Moaynb 1. OCHOBHBIE THITBI XMMHUYECKHX PEAKIHi U MPOIECCOB B
(YHKLMOHMPOBAHUHN JKUBBIX CHUCTeM», «Monynb 2. DJIeMEHTbl XUMHYECKOW TEPMOIMHAMUKH.
DOneMeHThl XUMHYECKOH KuHeTukn», «Monynb 3. IloBepXHOCTHbIE sIBIE€HHUS. AnCOpOLHsL.
Konnounnsle cuctemel. BeicokomonekynsipHble coeauHeHus», «Moayib 4. OpraHndeckast XuMHus»
U METOMYECKHEe PEeKOMEHIALuH il npenonasareneit «Moaynb 1. OCHOBHBIE THUITBI XUMHYECKHX
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peakuuiAi 1 NpoueccoB B (PYHKLUMOHMPOBAHWUM XKMBLIX CUCTEM», «Mogynb 2. ONemMeHTbl
XUMUYECKON TePMOAVHAMUKN. DNEMEHTbI XUMUYECKON KUHETUKM», «Mogynb 3. NOoBEPXHOCTHbIE
ABneHuns. Agcopbums. KonnongHole cuctembl. BbICOKOMONEKYNSAPHbIE COeAMHEHUSA», «Moaynb 4.
OpraHunyecKas Xmumus».

Mpn 0CBOEHUM y4YeBHOWN AMCUMNAMHBLI (MOAYNS) 06yYatoLLMecs caMoCTOSATe/IbHO MPOBOAAT
3KCNEPUMEHT, OPOPMAAIOT pPe3yNbTaTbl 3KCNepuMeHTa (pacyeTbl, rpaukmn) 1 NpeicTaBnaloT uX B
BUAE OTYeTa.

Ob6yyeHve B  rpynne  (OpMUpPYeT  HaBblKM  KOMAHLHOW  [eATeNbHOCTU U
KOMMYHVKabenbHOCTb.

OcBoeHMe  aucumnavHbl  (MOZyns)  CNOCOGCTBYeT  pasBuMTUIO Yy  0bydaromxcs
KOMMYHWKATUBHbIX HaBbIKOB Ha Pa3HblX YPOBHAX NS pelleHus 3aja4y, COOTBETCTBYHOLMX TUNy
NPOecCHOHaNbHON [eATeNbHOCTM, HarpaB/ieHHbIX Ha 06bEKT NPOdecCMOHaNbHOW AeATe/IbHOCTU
Ha OCHOBe (DOPMMPOBaAHMSA COOTBETCTBYIOLMX KOMMNeTeHUMin. ObecrneynBaeT BbINOIHEHME
TPYLOBbIX AeCTBUIA B pamMKax TPYZOBbIX (PYHKUMIA npoeccnoHansHoro craHgapTa (02.005 Bpau-
cTomaTonor).

TeKyLMiA KOHTPO/Ib OCBOEHUA AUCUUNAUHBI (MOAYNA) onpefenserca npu akTUBHOM W/Mnu
WHTEPaKTMBHOM B3aUMOAENCTBUM 06yYatoLWMXCA U Npenojasartens BO BPeMS KOHTaKTHOW paboThl,
npy AeMOHCTpauuM MpakTUYeCKUX HaBblKOB W YMEHWR, oOueHKe paboTbl € NnabopaTopHbIM
060pyaoBaHMEM, peLleHUy TUMOBbIX 3afay, TeCTUPOBaHWM, MPesyCMOTPEHHbIX (OPMUPYEMbIMU
KOMNETEHUUAMY peann3yeMoit AUCLUNINHbI (MOLYNs)

MpomexyTouHas aTTecTaums NpoBOAUTCA B (JopMe, MPesyCMOTPEHHOW YYeOHbIM NIaHOM C
MCMob30BaHMEM TECTOBOI0 KOHTPOASA, KOHTPO/IbHBLIX BONPOCOB Npu cobeceoBaHUM.

Bonpockl no y4yebHoW gucuunanHe (MOLYNH0) BK/KOYeHbl B [[OCYAapCTBEHHYHO WUTOrOBYHO
aTTecTauuio BbIMyCKHWNKOB.

5. OCOBEHHOCTW PEANTMSALVN ONCUNTNTHDBI AN1A OBYHAKOLWKNXCA C
OIrPAHNYEHHBIMW BOSMOXXHOCTAMW 300POBbA N NHBAJTNAOB

5.1.1. Hannume cooTBETCTBYIOLWMX YC0BWIA peannsaymm gUCLmnianHbl

Ons obyvarowmxcs M3 4yucna MHBAIMAOB M WL, C OFPaHUYEHHbIMU BO3MOXHOCTAMM
3popoBbs (OB3) Ha OCHOBaHMM MWCbMEHHOrO 3asBfIEHUS AWUCLMUMNIMHA peanu3yeTcs C y4eToM
0C06eHHOCTEN NCUXO(U3NYECKOrO pasBUTUSA, WHAUBUAYaNbHbIX BO3MOXHOCTEW W COCTOAHMS
300p0Bbs (fanee - UHAMBMAYaNbHbIX 0CO6eHHOCTel). ObecrneunBaeTca CO6MIOAEHNE CReaYOLMX
o6Wwmux  TpeboBaHWN:  WCNONb30BaHME  CNeuuasbHbIX  TEXHWYECKMX  CPeAcTB  0by4veHus
KONNEKTUBHOTO M WHAMBUAYaNbHOrO  MNONb30BaHUA, MPeAoCTaB/ieHNe YClyr accucTeHTa
(NOMOLLHMKA), OKa3blBaloLEero TakoMy 00y4aroleMycs HeoOXOAMMYK TEXHUYECKYH MOMOLLb,
obecrieyeHne [OCTyna B 34aHUA U MOMELLEHUs, rAe MPOXOAAT 3aHATUSA, Lpyrve ycnosus, 06e3
KOTOPbIX HEBO3MOXHO MM 3aTPYAHEHO U3yUeHWe AUCLUNINHBI.

5.1.2. ObecneyeHne cobnoaeHns 06wmnx TpeboBaHmi

Mpn peanusaymm AUCUUNANHBI HA OCHOBaHWMW MUCbMEHHOIO 3asB/ieHUs 00y4atoLLerocs
obecneumBaeTca Cco6MtOAEHME CreayloWnx o6wmux TpeboBaHWIA: NPOBEAEHUE 3aHATUIA  Ans
obyyvarowmnxcsa-nHeanngos v nuy ¢ OB3 B OAHOW ayaMTOpUM COBMECTHO C O6ydvaroLMmMucs, He
MMEIOLLMMUN  OrpaHMYeHHbIX BO3MOXHOCTE 3[40pO0BbS, €CM 3TO He Co3jaeT TPYyAHOCTENR
obyuvatolimmcsa; NPUCYTCTBME B ayAMTOPUM accucTeHTa (ACCUCTEHTOB), OKasblBaloLwwero(mnx)
0byvarolMMCH  HeobXOAUMYK  TeXHUYECKYH0 MNOMOWb C YYeTOM WX  WHAWBUAYaNbHbIX
0CO6EHHOCTel; NoNb30BaHMe HEOHXOLUMbIMU 06YYaKOLLMMCH TEXHUYECKUMU CPeACTBaMU C YHETOM
UX UHANBULYAIbHBIX 0COOEHHOCTENA.

5.1.3. [oBefeHne [0 CBefeHUA 00y4yalOWmUXCAd C OrpaHUYEHHbIMU BO3MOXKHOCTAMM
340pOBbS B AOCTYMHOW AN HUX (DOpPMe BCEX I0Ka/IbHbIX HOPMaTUBHbLIX akToB PIrBEOY BO TIMY
MwuH3gapasa Poccun.
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Bce nokanpHble HopMmaTtuBHBIe akThl @I BOY BO TIMVY Munsnpasa Poccun no Bonpocam
peanu3auy JUCHUILIHHBI (MOIYJIs1) TOBOIATCS 1O cBeneHust oOyuaromuxcs ¢ OB3 B mocrymHO#
111 HUX (popme.

5.1.4. Peanmusauus yBeJIUYEHUs NPOAOJIKUTENBHOCTH NPOXOXKIECHHUS IPOMEKYTOUHON
aTTeCTallUd MO OTHOIIEHWIO K YCTAHOBJIEHHOH MPOJOJUKUTENBHOCTH MJIsi OOyYaroImerocst ¢
OrpaHUYEHHBIMU BO3MOXKHOCTSIMH 310POBbSI.

@opma TmpOBEAEHUsS TEKyLIEH M MNPOMEKYTOUHOM aTTeCTalUud MO IUCLUIUIMHE I
00y4arImuXcst MHBAJIMOB U JIUL C OTPAHUYEHHBIMH BO3MOKHOCTSIMH 3/I0POBBSI YCTAHABIIMBAETCS C
yUETOM HHIUBUAYAIbHBIX NCUXO(QU3MYECKUX OCOOEHHOCTeH (YCTHO, NMHUCBPMEHHO Ha OyMmare,
NMUCBMEHHO Ha KOMITBbIOTEPE, B OpME TECTHPOBAaHUA U T.I.). IIpONOIKUTENBHOCTD MPOXOXKISHHS
IIPOMEXYTOUHOM  aTrTecTallid [0 OTHOUIEHMI0O K  YCTaHOBJIEHHONW MPOAOJKUTEIbHOCTU
YBEJIINYUBACTCS 110 MMUCbMEHHOMY 3asIBJIEHHIO OOYHAIOMIEerocsi ¢ OrpaHUYEHHBIMH BO3MOKHOCTSIMU
310poBbsi. [IpONOIKUTENBHOCTh TOATOTOBKM OOYYArOIIErocss K OTBETY Ha 3a4eTe YBEIMYUBACTCS
He MeHee yeM Ha 0,5 Jaca.
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